In June of 2001, 12 periphyton samples were collected from the Blackfoot River above Nevada Creek and from four tributaries of the upper Blackfoot River in western Montana for the purpose of assessing whether these streams are water-quality limited and in need of TMDLs .
SUMMARY
In June of 2001, 12 periphyton samples were collected from the Blackfoot River above Nevada Creek and from four tributaries of the upper Blackfoot River in western Montana for the purpose of assessing whether these streams are water-quality limited and in need of TMDLs .
The samples were collected following DEQ standard operating procedures, processed and analyzed using standard methods for periphyton, and evaluated following modified USEPA rapid bioassessment protocols for wadeable streams.
Diatoms with deformities were found in periphyton samples collected from all 12 sites on the upper Blackfoot River and tributaries.
In samples from two sites--BlckftR-01 and SbrC-02--teratological diatoms accounted for more than 10% of the cells that were counted, indicating severe impairment and nonsupport of aquatic life uses. At five sites--BlckftR-02 , SbrC-01, AraC-01, The Clean Water Act and USEPA regulations require each state to (1) identify waters that are water-quality limited, (2) prioritize and target waters for TMDLs, and (3) develop TMDL plans to attain and maintain waterquality standards for all water-quality limited waters.
Evaluation of use support in this report is based on the species composition and structure of the periphyton (benthic algae, phytobenthos) community at 12 sites that were sampled from mid to late June in 2001.
The periphyton community is a basic biological component of all aquatic ecosystems. Periphyton accounts for much of the primary production and biological diversity in Montana streams (Bahls et al . 1992) . Plafkin et al . (1989) and Stevenson and Bahls (1999) The samples were examined to estimate the relative abundance and rank by biovolume of diatoms and genera of soft (non-diatom) algae according to the method described in Bahls (1993) . Soft algae were identified using Dillard (1999) , Prescott (1978) Smith (1950) , and Whitford and Schumacher (1984) . These books also served as references on the ecology of the soft algae, along with Palmer (1969, 1977) .
After the identification of soft algae, the raw periphyton samples were cleaned of organic matter using sulfuric acid, and permanent diatom slides were prepared using Naphrax, a high refractive index mounting medium, following Standard Methods for the Examination of Water and Wastewater (APHA 1998) . Between 400 and 494 diatom cells (800 to 988 valves) were counted at random and identified to species.
The following were used as the main taxonomic and autecological references for the diatoms:
Krammer and Lange-Bertalot 1986 , 1988 , 1991a , 1991b Patrick and Reimer 1966, 197-5. Lowe (1974) was also used as an ecological reference for the diatoms
The diatom proportional counts were used to generate an array of diatom association metrics (Table 2) . A metric is a characteristic of the biota that changes in some predictable way with increased human influence (Barbour et al . 1999 Figure 1 and Tables 4 through 7 Diatoms ranked second in biovolume at BlckftR-01, followed
by Tolypothrix, a cyanobacterium that requires cool water.
In total, 12 genera of green, blue-green, and golden nondiatom algae were found in the sample from this site (Table 4) . These algae indicate cool waters with relatively low levels of nutrients.
StigeocloniujT] dominated the periphyton at BlckftR-02, above Landers Fork. This alga is often found in waters that are enriched with organic wastes (Palmer 1969 The number of non-diatom genera was lower in Poorman Creek than in the upper Blackfoot River: only 2 to 6 genera of nondiatom algae were recorded at each site (Table 4) . This may be due to the smaller size of Poorman Creek and natural stresses associated with shading and cool waters of low mineral content Diatoms, green algae, and cyanobacteria were present at PoorC-01, whereas only diatoms and cyanobacteria were present at PoorC-02.
Cyanobacteria were absent at the downstream site (PoorC-03), but green algae and red algae were present here (Table 4) Arastra Creek. On average, Arrastra Creek supported even fewer non-diatom algae than did Poorman Creek (Table 5) . Only diatoms and the cold-water chrysophyte Hydrurus foetidus were found with regularity in the sample from AraC-01. Hydrurus dominated the sample from AraC-02, followed by diatoms and the filamentous green alga Ulothrix.
These algae indicate cold waters with relatively low levels of nutrients.
Sandbar Creek. Diatoms dominated the periphyton sample collected at SbrC-01 and the cyanobacterium Phormidium accounted for the most biovolume at SbrC-02 (Table 5) . Among the nondiatom algae, both sites supported a mix of green algae and cyanobacteria, and a single genus of chrysophyte {Tribonema) .
Ten genera of non-diatom algae were found at the upstream site and seven genera at the downstream site (Table 5) . As with the other streams in this study, the algal flora of Sandbar Creek indicated cool waters of low mineral content.
Willow Creek. Diatoms accounted for most of the biovolume in the periphyton sample collected at WilC-Ol and the chrysophyte Tribonema ranked second at this site (Table 5) . Nine other genera of green algae and cyanobacteria, most of them indicating cool waters of low nutrient and low mineral content, made up the rest of the flora.
The filamentous green alga Ulothrix dominated the periphyton sample from WilC-02, followed by Chaetophora (filamentous green), Audouinella (filamentous red) , and Tolypothrix (filamentous cyanobacterium) (Table 5) .
These algae also indicate cool waters with relatively low nutrient and mineral content.
DIATOMS
Blackfoot River. Most of the major diatom species in samples from the upper Blackfoot River are sensitive to organic enrichment (Table 6) (Table 6) Most of the major diatom species in Poorman Creek are sensitive to pollution (Table 6) .
Pollution index values for Poorman Creek were relatively low for a mountain stream and were about the same at all three sites. The one major species present that is somewhat tolerant of organic enrichment--Synedra ulna--was most abundant at the upstream site (PoorC-01) . In Table 6 (Table 7) .
Diatoma mesodon, the dominant diatom species at the upstream site, is a cold water stenotherm (Lowe 1974) .
I have recorded large numbers of this species in mine adit discharges and in streams that receive mine adit discharges (unpublished data) .
It appears to be a good indicator of stream sites that are fed primarily by groundwater.
The dominant diatom species at the downstream site was Achnanthidium minutissimum (synonym: Achnanthes minutissima) ( 
